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Left ventricular non-compaction (LVNC) cardiomyopathy is a rare congenital disorder, classiﬁed by the
American Heart Association as a primary genetic cardiomyopathy and characterized by multiple
trabeculations within the left ventricle. LVNC cardiomyopathy has been associated with 3 major clinical
manifestations: heart failure, atrial and ventricular arrhythmias and thromboembolic events, including
stroke. In this case report, we describe a female patient with apparently isolated LVNC in whom pause-
dependent polymorphic ventricular tachycardia suggesting torsades de pointes occurred in the
presence of a normal QT interval.
& 2012 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.1. Background
Left ventricular non-compaction (LVNC) cardiomyopathy is a
rare congenital disorder, classiﬁed by the American Heart Asso-
ciation as a primary genetic cardiomyopathy [1]. It is character-
ized by multiple trabeculations within the left ventricle thought
to be due to an arrest of normal endo-myocardial morphogenesis
during weeks 5–8 of embryonic life [2–4].
LVNC cardiomyopathy has been associated with 3 major clinical
manifestations: heart failure, atrial and ventricular arrhythmias and
thromboembolic events, including stroke [5,6]. Ventricular arrhyth-
mias ranging from premature ventricular beats to ventricular
tachycardia and ﬁbrillation have been reported in 4.2% [7] to 41%
[8] of patients with isolated LVNC. The mechanism responsible for
malignant ventricular arrhythmia in isolated LVNC is unknown and
the arrhythmogenic risk remains uncertain [9].
In this case report, we describe a female patient with an
apparently isolated LVNC in whom, pause-dependent poly-
morphic ventricular tachycardia suggesting torsades de pointes
occurred in the presence of a normal QT interval.2. Case
A 44 year old female was admitted to the cardiology service
due to complaints of multiple syncopal and near-syncopalrt Rhythm Society. Published by E
cope Center, Mail code 508,
4401; fax: þ1 612 6244937.
i).episodes during the preceding 3 months, with the most recent
syncope occurring just minutes before her arrival at the hospital.
An ambulatory ECG (AECG) monitor had been placed one day
earlier as part of the evaluation of her recent symptoms and
recorded one of the events.
Typically, this patient’s syncope episodes were preceded by
palpitations, lightheadedness, hearing loss and ‘‘tunnel vision’’.
The most recent episode occurred while she was lying in bed
watching television, and was recorded on her AECG; apart from
her usual symptoms, loss of consciousness was associated with
general paresthesias and involuntary urinary incontinence. She
denied any family history of sudden cardiac death or life-
threatening arrhythmia. Her maternal grandmother had multiple
cardiac conditions including coronary artery by-pass graft and
ICD implantation.
At the time of admission, the patient’s heart rate was irregular
with an average rate of 76 beats per minute (bpm) (Fig. 1).
Her ECG showed sinus rhythm conducted with left-bundle
branch block (LBBB) and associated with multiple ectopic
premature ventricular beats (PVBs). The PVBs were relatively
narrow, with a negative QS morphology in lead V1 but a positive
QRS morphology in lead I, V2 and V3. Overall, these PVBs
exhibited a left intraventricular conduction delay morphology
of probable septal origin and most likely due out to breakout
toward the RV. Measured in lead II, sinus beat QT interval
was 400 ms and corrected QT (QTc) interval for its preceding
RR interval was 447 ms. Following intermittent spontaneous
PVBs, the QT interval remained 400 ms and QTc value for the
RR interval following the compensatory pause was 373 ms
respectively.lsevier B.V. All rights reserved.
Fig. 1. ECG at hospital admission revealssinus rhythm with LBBB and PVBs with a predominantly LBBB morphology but narrow QRS suggesting a septal origin with
breakout toward the RV. The PVC triggering VT (Fig. 2) is different, but unfortunately was not captured on a 12-lead ECG. Apart from the widespread ST-T changes
presumably related to LBBB, no other abnormality, and speciﬁcally no other repolarization disturbance was found.
Fig. 2. 48 h Holter monitor: the initiating and terminating fragment of patient’s 1 min (arrow) episode of polymorphic ventricular tachycardia mimicking torsades de
pointes.
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polymorphic ventricular tachycardia at 200 bpm (Fig. 2). The
onset of the tachyarrhythmia was associated with a ‘long-short
sequence’ characteristic of torsades de pointes, but in the absence
of evident QT interval prolongation. The PVB triggering the
tachycardia (Fig. 2) was different than was recorded on the
baseline ECG, but unfortunately was not captured on a 12-lead
a recording. The timing of the tachycardia correlated with the
most recent loss of consciousness episode. The AECG recording
was marked by very frequent PVBs (8% of the total beat count),
some occurring in bigeminal cycles associated with diary entries
indicating ‘‘lightheadedness’’.
Trans-thoracic echocardiography revealed a left ventricular
ejection fraction (EF) estimated at 32%, left ventricle dysynchrony
(likely due, in part, to abnormal septal motion from the LBBB),
and a hyper-trabeculated left ventricle compatible with non-
compaction cardiomyopathy. A subsequent ECG-gated cardiac
MRI (Fig. 3) without and with intravenous contrast revealed aborderline dilated left ventricle with an internal diameter in
diastole (LVIDd) of 60 mm, and hyper-trabeculations especially
in the lateral, anterior and apical walls. The non-compacted
myocardium to compacted myocardium ratio was greater than
‘‘2’’, meeting the criteria for isolated left ventricular non-
compaction.
Given the diagnosis of LVNC cardiomyopathy, depressed EF,
and symptomatic polymorphous ventricular tachyacrdia the
patient was considered to be at risk for both thrombembolic
events as well as life-threatening arrhythmias. Chronic antith-
rombotic therapy was initiated, and she underwent ICD
implantation.
In the 4 months following the ICD implant, the device recorded
numerous PVBs, as well as non-sustained and sustained poly-
morphic ventricular tachycardia episodes at 280–333 bpm and
associated with a long-short initiation sequence. The sustained
tachyarrhythmic episodes were terminated by ICD shocks at 35 J
(Fig. 4). To decrease the incidence of these episodes, the ICD lower
O. Dickinson et al. / Journal of Arrhythmia 29 (2013) 43–46 45pacing rate was increased from 70 to 80 bpm and beta-adrenergic
blocker therapy was initiated.3. Discussion
In this report, a newly diagnosed LVNC cardiomyopathy was
associated with multiple syncope and near-syncope episodes.
Based on AECG documentation of the most recent event, it was
presumed that her symptoms were induced by pause-dependentFig. 3. Left ventricular long-axis MRI: hyper-trabeculated left ventricle in the
lateral, anterior and apical walls with the non-compacted myocardium greater
than two times the compacted myocardium, meeting the criteria for
isolated LVNC.
Fig. 4. Intracardiac EGM at one month post-implant: onset of polsustained polymorphic ventricular tachycardias. All tachyarrhyth-
mic episodes were preceded by a long-short sequence consistent
with a torsades de pointes morphology, but without a clear-cut
prolonged QT interval.
Isolated LVNC is a primary genetic cardiomyopathy with either
a sporadic or familial transmission often associated with neuro-
muscular disorders or musculoskeletal abnormalities [10]. In this
case, there was no evidence of associated neuromuscular disease.
The association of LVNC with ventricular tachycardia (VT) is
well know but its reported incidence varies. Oechslin et al. [8]
described VT occurrence in 41% (14 patients out of 34 cases of
LVNC), mostly non-sustained VT. Only 3 out of 14 patients had
sustained VT and received an ICD. Conversely, Loﬁego et al. [11]
followed 65 patients with LVNC, and reported sustained VT
incidence of only 6%. Just 9% of this study population underwent
ICD implant. Fazio et al. [7] followed 238 patients with isolated
LVNC with periodic Holter monitoring every 6 months for 4 years;
11 patients (4.2%) had documented VT, but sustained VT episodes
were present in only 2 cases.
Currently, the mechanism underlying ventricular tachyar-
rhythmias in LVNC is not understood. There is MRI and positron
emission evidence of perfusion defects in the areas of non-
compaction [12]. The underlying mechanism may be a failure of
the coronary microcirculation to grow with the increase of
the ventricular mass. Junga et al. [13] described the presence of
late potentials or prolonged QT dispersion in some cases, a
potential marker of increased risk of sudden cardiac death or
sustained VT.
In a case similar to ours, presented by Seres et al. [14] in which
LVNC was associated with polymorphic VT, the value of QT
interval was also difﬁcult to ascertain because of the advanced
LBBB. The onset of the polymorphic VT was similar to ours, but
neither pause-dependence nor post-PVB lengthening of QT
was described. In our case, the initiating mechanism for poly-
morphic VT was a ‘long-short’ sequence generated by a PVB and
its compensatory pause. A normally conducted QRS complex
followed the PVB and its ‘‘post pause U wave’’ potentially
created the arrhythmic substrate for VT. As described by Jackman
et al. [15], this could be the initiation sequence for a torsade de
pointes tachyarrhythmia, but in our case the QT interval was
normal and the presence of LBBB made difﬁcult to ascertain the
post pause TU waveform amplitude and morphology pre- as well
as post-VT.
Since LVNC appears to be a genetically heterogeneous disease
with multiple gene mutations reported, an altered ion channel
activity or an enhanced intercellular communication could be the
basis for this arrhythmia mechanism. Shan et al. [16], screened
62 patients with LVNC for variants in SCN5A, a well know gene
involved in the pathophysiology of multiple cardiac arrhythmias
like Brugada syndrome, long QT type III and Lev–Lenegre
syndrome. In his study, the frequency of SCN5A variants was
signiﬁcantly higher in the patients with arrhythmias than thoseymorphous ventricular tachycardia by a long-short sequence.
O. Dickinson et al. / Journal of Arrhythmia 29 (2013) 43–4646without (50% vs 7%), supporting the hypothesis that gene encod-
ing ion channels are involved in LVNC pathophysiology. The most
frequent arrhythmias were VT and PVBs. The LVNC patients with
heart failure also had high occurrence of SCN5A variants (53%),
suggesting the presence of SCN5A variants and/or arrhythmias
increase the severity of LVNC. Conceivably, an SCN5A variant in
our patient could underline her susceptibility to ventricular
arrhythmias and/or her conduction system disease.4. Conclusion
In summary, we present ﬁndings from a patient in whom
newly diagnosed LVNC cardiomyopathy was associated with a
sustained symptomatic polymorphic ventricular tachycardia
induced by a pause-dependent, long-short sequence mimicking
torsades de pointes morphology but in the absence of QT interval
prolongation. It is possible that this patient has a previously
unrecognized genetically determined conduction system distur-
bance manifested as LBBB, and masking susceptibility to a
genetically determined repolarization abnormality with a conse-
quent increased susceptibility to polymorphic ventricular
tachycardia.Conﬂict of Interest
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